Adenylate kinase is a source of ATP for tumor mitochondrial hexokinase.
It has been proposed that hexokinase bound to mitochondria occupies a preferred site to which ATP from oxidative phosphorylation is channeled directly (Bessman, S. (1966) Am. J. Medicine 40, 740-749). We have investigated this problem in isolated Zajdela hepatoma mitochondria. Addition of ADP to well-coupled mitochondria in the presence of an oxidizable substrate initiates the synthesis of glucose 6-phosphate via bound hexokinase. This reaction is only partially inhibited by oligomycin, carboxyatractyloside, carbonyl cyanide m-chlorophenylhydrazone (CCCP) or any combination of these, suggesting a source of ATP in addition to oxidative phosPhorylation. This source appears to be adenylate kinase, since Ado2P5, an inhibitor of the enzyme, suppresses hexokinase activity by about 50% when added alone or suppresses activity completely when added together with any of the inhibitors of oxidative phosphorylation. Ado2P5 does not uncouple oxidative phosphorylation nor does it inhibit ADP transport (state 3 respiration) or hexokinase. The relative amount of ATP contributed by adenylate kinase is dependent upon the ADP concentration. At low ADP concentrations, glucose phosphorylation is supported by oxidative phosphorylation, but as the adenine nucleotide translocator becomes saturated the ATP contributed by adenylate kinase increases due to the higher apparent Km of the enzyme. Under conditions of our standard experiment ([ADP] = 0.5 mM), adenylate kinase provides about 50% of the ATP used by hexokinase in well-coupled mitochondria. In spite of this, externally added ATP supported higher initial rates of hexokinase activity than ADP. Our findings demonstrate that oxidative phosphorylation is not a specific or preferential source of ATP for hexokinase bound to hepatoma mitochondria. The apparent lack of a channeling mechanism for ATP to hexokinase in these mitochondria is discussed.